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Isolated Coronary Ostial Stenosis in Women 
RICHARD THOMPSON, MD, MRCP, FRACP, FACC 
Wellington. New Zealand 
Isolated coronary ostial stenosis is a rare condition of 
unknown etiology previously reported in only 22 pa•
tients. Of 2,105 consecutive patients with angiographi•
cally defined coronary disease, 27 (1.3%) had 50% or 
greater stenosis of one or both coronary ostia. Serious 
complications occurred during angiography in three pa•
tients (11 %) with one death. Coronary bypass surgery 
was performed in 25 patients with 1 early death (4.0%) 
and 1 late death (mean follow-up 28 months). Twenty•
two patients (Group 1) had associated multivessel coro•
nary disease, of whom 18 (82%) presented with stable 
angina of variable duration (43 ± 53 months) and 10 
(46%) were in the New York Heart Association func•
tional class II. The prevalence of risk factors was high, 
especially among the eight women (3.0 ± 0.8 per pa•
tient), seven of whom had hyperlipidemia. 
As with left main coronary artery disease, patients with 
coronary ostial stenosis are at high risk of premature death, 
which relates directly to the extensive area of myocardium 
placed in jeopardy. In previously reported series (1-3) of 
angiographically defined coronary disease, the incidence of 
ostial stenosis has varied between 0.13 and 2.7%. In the 
majority of cases there is coexisting disease in multiple 
coronary vessels. A particularly high incidence is found in 
those rare patients with homozygous familial hypercholes•
terolemia (4.5). Coronary ostial stenosis occurs with oth•
erwise normal coronary vessels in patients with syphilis 
(6,7) or other forms of aortitis (8,9) and may present in 
childhood as a rare congenital anomaly (10). Iatrogenic 
ostial stenosis may develop as a complication of coronary 
angiography (11) or after coronary perfusion at the time of 
cardiac surgery (12-14). Isolated coronary ostial stenosis 
in the absence of these factors has been reported infrequently 
(1-3,15) and has been assumed to be atherosclerotic in 
origin. 
This report compares the characteristics of two groups 
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Five patients (Group 2) representing 0.2% of the total 
had isolated coronary ostial stenosis. All were women 
(age 41 ± 6 years). In contrast to patients in Group 1, 
this group presented with a short history (2.0 ± 1.7 
months) of severe angina and had a low incidence of risk 
factors (0.8 ± 0.6 per patient). Histopathologic study 
in one case showed typical atheroma. Isolated coronary 
ostial stenosis is a rare lesion occurring predominantly 
in young or middle-aged women. The clinical and an•
giographic profile appears unique and, despite the his•
topathologic findings, suggests a natural history distinct 
from that usually seen in atherosclerotic coronary 
disease. 
(J Am Coil CardioI1986;7:997-1003) 
of patients with coronary ostial stenosis in which (Group 1) 
the lesion was associated with additional muItivessel coro•
nary disease, or (Group 2) the lesion occurred as an isolated 
abnormality. The clinical and angiographic profile of this 
latter group is at variance with that normally expected of 
patients with atherosclerotic coronary disease and suggests 
the recent onset of an acquired lesion with rather unique 
characteristics. 
Methods 
Patients. Between May 1973 and May 1985,2,105 pa•
tients undergoing coronary angiography were found to have 
significant coronary artery disease, defined as a 50% or 
greater diameter stenosis of one or more major coronary 
vessels. This popUlation excludes those with additional val•
vular or congenital heart disease and patients undergoing 
reevaluation after cardiac surgery. Twenty-seven patients 
( 1.3 %) had 50% or greater stenosis of one or both coronary 
ostia and form the subject of this report. In 22 (14 men, 8 
women) of these 27 there was associated muItivessel coro•
nary disease. Five patients (0.2% of the total). all female, 
were found to have isolated coronary ostial stenosis. 
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Results 
Clinical Findings 
The clinical presentation and related data of the 27 pa•
tients are summarized in Table 1. The majority (82%) of 
those with associated multiple vessel involvement (Group 
1) presented with stable angina. although previous docu•
mented episodes of unstable angina were noted in seven 
(32%). The duration of symptoms was highly variable. ex•
tending from 2 months to 17 years, but in most it exceeded 
2 years. Almost half of the patients in this group were only 
moderately limited by symptoms. The subset of eight women 
presented at a younger age (p < 0.05) with a somewhat 
shorter duration of angina and a significantly higher inci•
dence of positive risk factors for coronary disease (p < 
0.01). Seven of the eight women had an abnormal lipid 
profile that in one 19 year old patient was related to homo•
zygous familial hypercholesterolemia. This was associated 
with supravalvular aortic stenosis with a systolic gradient 
of 40 mm Hg and multivessel coronary disease, including 
bilateral coronary ostial stenosis. 
Isolated coronary ostial stenosis. In marked contrast to 
Gtoup 1, the five women with isolated coronary ostial ste•
nosis (Group 2) presented with severe symptoms of short 
duration (p < 0.01) and a low incidence of coronary risk 
factors (p < 0.01). The age distribution of this group. how•
ever, was not significantly different from that of women 
with associated atherosclerotic coronary disease. Because 
this small group of patients shows several unusual features, 
their case histories are reported in more detail. Routine 
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hematologic investigation in all showed a negative venereal 
disease research laboratory (VDRL) examination, normal 
sedimentation rate and lipid profile. 
Case Reports 
Case 1. A 35 year old woman with no previous history 
suggestive of cardiac disease suddenly developed severe 
retrostemal pain associated with dyspnea while watching a 
rugby match. Syncope followed within minutes and she was 
subsequently found to be in ventricular fibrillation. The 
electrocardiogram obtained on arrival at the hospital showed 
changes of an evolving transmural inferior infarct. The in•
hospital course was complicated by persistent hypotension 
requiring inotropic support with dobutamine, but she even•
tually made a good recovery. After discharge she had re•
current angina, variably related to exercise with frequent 
episodes of discomfort at rest. Her past medical history 
included rheumatic fever at age 12. but there had been no 
suggestion of myocardial or valvular invoivement. Her mother 
died from myocardial infarction at 51, and there was a strong 
history of sudden death in the mother's family. No autopsy 
details are available in these relatives. 
Selective coronary angiography demonstrated a com•
pletely normal left coronary system but the right coronary 
artery showed a severe stenosis at its ostium into which the 
catheter impacted with subsequent loss of distal coronary 
pressure and the occurrence of angina. Normal hemody•
namics were restored when the catheter was removed from 
the coronary ostium. 
Table 1. Clinical and Related Findings in 27 Patients With Coronary Ostial Stenosis (± SD) 
Isolated 
Atherosclerotic Ostial Stenosis Ostial Stenosis 
Men Women Women 
(n = 14) (n = 8) (n = 5) 
Age (yr) 55 ± 7 46 ± 14 41 ± 6 
Presentation 
Stable angina II 7 I 
Unstable angina 3 0 3 
Myocardial infarction 0 0 
Duration of symptoms (mo) 46 ± 62 28 ± 29 20±1.7 
Sev~nty of symptoms* 
Class II 5 5 0 
Class III 7 2 2 
tlass IV 2 3 
PrevIous infarctIOn 6 3 0 
Risk factors 
Smoking 7 5 
Family history 6 7 I 
Hypertension 6 5 0 
Hyperlipidemia 3 7 0 
Diabetes 0 0 2 
Number of risk factors 1.6 ± 0.9 3.0 ± 0.8 0.8 ± 0.6 
*New York Heart Association functional classification. 
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Case 2. A 47 year old woman presented with a 2 week 
history of increasing angina occurring on minimal exercise 
with frequent episodes of pain at rest necessitating hospital 
admission. Despite bed rest and maximal medical treatment 
with beta-blocking and calcium channel blocking drugs, 
sublingual nitrates and intravenous heparin, she continued 
to have angina which was finally controlled only by an 
intravenous infusion of nitroglycerin. The electrocardio•
gram showed a poor R wave progression as far as lead V 4 
with labile ST segment depression in the anterolateral pre•
cordial leads. Serial cardiac enzyme studies were within 
normal limits. She had smoked 15 cigarettes a day for a 
number of years but there were no other risk factors for 
coronary disease. Her past medical history included inter•
menstrual bleeding related to uterine fibroids, but otherwise 
there was nothing of note. 
Coronary angiography demonstrated severe ostial ste•
nosis of both the right and left coronary arteries as isolated 
abnormalities. There were no catheter complications. 
Case 3. A 41 year old woman presented with a 3 month 
history of typical angina of effort, rapidly increasing in 
frequency to the point where she became symptomatic on 
minimal exertion with occasional episodes of pain occurring 
at rest and during the night. There were no positive risk 
factors for coronary disease but she had noted arthralgia in 
the small joints of both hands during the previous 5 years 
and Raynaud' s phenomenon in the hands and feet during 
the previous 18 months. There was also a history of migraine 
headaches, with associated transient visual field defects. A 
corneal ulcer had developed several years earlier and had 
healed without specific treatment. 
Examination revealed an easily heard systolic bruit over 
the epigastrium with bilateral systolic bruits over the lower 
back. There was a soft and short aortic diastolic murmur 
but no other abnormal cardiac findings. It was thought 
clinically that she may have a systemic connective tissue 
disorder, but extensive investigation failed to support this 
VIew. 
Coronary angiography demonstrated severe bilateral 
coronary ostial stenosis with a dominant left circumflex 
system and a limited distribution of the right coronary 
artery. There appeared to be small shelf-like projections 
located immediately below both coronary ostia. Left ven•
tricular ejection fraction on angiography was normal. An 
aortic root injection demonstrated trivial (grade 114) aortic 
regurgitation, and arch aortography showed no abnormality 
of the thoracic aorta or the head and neck vessels. Abdom•
inal aortography, however, demonstrated severe ostial ste•
nosis of both the superior and inferior mesenteric arteries 
and the left renal artery. In addition, there was severe lo•
calized narrowing at the origins of both common iliac ves•
sels, but with no involvement distal to this point. Apart 
from these localized narrowings the vessels appeared 
normal. 
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She underwent coronary bypass surgery with a vein graft 
to the right coronary artery and an internal mammary artery 
graft to the anterior descending artery. There was no evi•
dence of perioperative infarction but 2 weeks after surgery 
she developed severe unstable angina and was found at 
angiography to have stenosis in the internal mammary graft 
at a point close to the distal anastomosis. She subsequently 
underwent further surgery with saphenous vein grafts to the 
anterior descending artery and obtuse marginal branch of 
the circumflex artery and remains symptom-free 6 months 
later. 
Case 4. A 48 year old woman presented with a 4 month 
history of typical angina of effort which from the time of 
onset occurred with minimal exercise and showed no im•
provement despite treatment with beta-receptor and calcium 
channel blocking drugs and nitrates. Her past medical his•
tory included infective hepatitis 4 years earlier with full 
recovery; 3 years earlier she was found to be diabetic, but 
the condition had been well controlled with oral hypogly•
cemic agents. Otherwise there were no positive coronary 
risk factors or any other medical history of note. 
At angiography the coronary arteries themselves were 
remarkably smalL requiring a pediatric size (6F) catheter 
for selective engagement of the ostia. There was severe 
bilateral coronary ostial stenosis, but no other disease was 
apparent. Despite precautions the catheter impacted in the 
left coronary ostium producing profound but transient sys•
temic hypotension. There were no sequelae. 
Case 5. A 31 year old diabetic woman, well controlled 
with oral hypoglycemic drugs, presented with a 4 week 
history of severe angina occurring with minimal effort with 
frequent episodes of pain at rest. After several prolonged 
episodes of cardiac pain lasting up to IlJ2 hours she was 
admitted to the hospital, but despite bed rest, beta-blocking 
and calcium channel blocking agents and intravenous hep•
arin, her angina did not improve. The electrocardiogram 
showed labile ST segment changes over the anterior chest 
leads, but serial evaluation of cardiac enzymes was normal. 
At cardiac catheterization, left ventricular cineangiog•
raphy demonstrated poor overall myocardial function (ejec•
tion fraction 0.30) with diffuse wall motion abnormalities. 
Subsequently, the left coronary ostium was engaged without 
difficulty with no decrease in distal coronary pressure. How•
ever, after a single injection of contrast medium that delin•
eated a severe ostial lesion, there was cardiovascular col•
lapse with hypotension, severe angina and bradycardia. Urgent 
resuscitative measures stabilized the situation but 1 hour 
later she had further collapse with electromechanical dis•
sociation and all attempts at resuscitation were unsuccessful. 
Autopsy showed a severe stenosis at the left coronary 
ostium with no evidence of catheter trauma or thrombotic 
occlusion. The remainder of the coronary artery tree in•
cluding the right coronary ostium was normal. The myo•
cardium showed several small scattered lacunae of old myo-
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cardial infarction in the territory of the anterior descending 
artery but no evidence of major infarction. Histopathologic 
examination of the left ostial lesion revealed the typical 
appearances of atheroma (Fig. 1). 
Coronary Anatomy 
Angiographic findings. Coronary angiographic find•
ings are summarized in Table 2. Involvement of the left 
coronary ostium was a more frequent finding than right ostial 
stenosis (ratio 2.6: I) (p < O.OI). Bilateral coronary ostial 
stenosis was seen only in women, including three of the 
five patients with isolated ostial stenosis. In the subgroup 
.. 
~ . ' .. -. 
~. . . ---. 
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with additional coronary disease, most had involvement of 
all three major coronary branches and six of the male pa•
tients had an additional discrete left main coronary stenosis 
separate from the ostial lesion. Myocardial function was 
well preserved in the majority of patients with no significant 
difference in ejection fraction among the various subgroups. 
A unique feature in the group with isolated ostial stenosis 
was the complete absence of an angiographically definable 
collateral circulation from either ipsilateral or contralateral 
vessels. Although of variable development, patients with 
additional multivessel disease always showed evidence of 
a collateral supply, often bidirectional. 
Figure 1. Case 5. Histologic section of left 
coronary ostium. A, Cross section showing 
typical atherosclerotic intimal plaque. Elastic 
van Gieson stain; magnification x 125, re•
duced by 34%. B, High power magnification 
(x 200, reduced by 34%) of intimal lesion 
demonstrating numerous foam cells. 
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Table 2. Angiographic Findings in 27 Patients With Coronary Ostial Stenosis (± SO) 
Isolated 
Atherosclerotic Ostial StenosIs Oshal Stenosis 
Men 
(n = 14) 




Additional coronary disease 
Left mam 6 
Anterior descending 14 
Circumflex II 
Right II 
Ejection fractIOn 0.59 ± 0.16 
Collateral circulation 14 
Complications. Cardiac catheterization was compli•
cated in six patients (22%) including three of the five with 
isolated ostial stenosis. In the group with associated mul•
tivessel disease serious complications occurred in two pa•
tients, both of whom sustained localized coronary dissec•
tion. In one patient with left ostial stenosis, this occurred 
during injection into the right coronary artery. Persistent 
pain with associated ST segment elevation warranted urgent 
coronary bypass surgery, which proceeded uneventfully with 
no subsequent electrocardiographic evidence of infarction. 
The second patient developed extravasation of contrast ma•
terial outside the left main coronary artery just beyond the 
ostial lesion, but developed no symptomatic or hemody•
namic abnormalities as a result of this; elective coronary 
surgery was performed 14 days later without complication. 
The third patient developed transient hypotension during 
coronary ostial engagement in the presence of a subtotal 
lesion. 
Severe systemic hypotension occurred after catheter im•
paction in the stenosed coronary ostium of two patients with 
isolated coronary ostial stenosis but rapidly responded to 
catheter withdrawal. The most serious complication was the 
death of one patient (Case 5) previously discussed. 
Coronary Bypass Surgery 
Twenty-five patients underwent coronary bypass surgery. 
There was one early death (4.0%) within 1 month of op•
eration and one late death (4.0%) during a follow-up period 
of 2 to 72 months (mean 28). The total number of grafts 
varied between one and six (mean 3.7 per patient). Two 
patients with isolated coronary ostial stenosis were consid•
ered to have incomplete revascularization, a single graft 
being placed to the anterior descending artery in the presence 
of a left coronary ostial lesion. Perioperative infarction as 
judged by the appearance of new pathologic Q waves oc•
curred in three patients (12.0%) and late infarction in one 
Women Women 








0.64 ± 0.17 0.57 ± 0 10 
8 0 
patient. All patients were symptomatically improved after 
operation and 19 (83%) of the long-term survivors were in 
New York Heart Association functional class I. One patient 
was judged to be inoperable as a result of severe diffuse 
peripheral coronary disease and died 1 month after angi•
ography. 
Discussion 
Incidence and detection of isolated ostial steno•
sis. Isolated coronary ostial stenosis appears to be a rare 
lesion and in this series occurred with an incidence of 0.2% 
in a population of patients with coronary heart disease de•
fined by angiography. Including those in the present study, 
only 27 patients with isolated coronary ostial stenosis have 
been reported in the world literature (1-3,15,16). Twenty•
five of these patients have been women and in one case sex 
was not specified. The age distribution is that expected with 
atherosclerotic coronary disease (mean age 51 years). De•
spite previous reports (15) which have suggested a more 
frequent involvement of the right coronary ostium, analysis 
of the 27 cases shows no significant difference in the dis•
tribution among left, right and bilateral ostial stenosis. 
It is unclear whether the apparent rarity of this condition 
represents the true state of affairs or whether it is in part a 
reflection of the failure to report or recognize these cases 
at angiography. It is possible using preformed catheters that 
the ostial lesion may be crossed during coronary engagement 
and remain undetected during subsequent cineangiography. 
In our experience a series of events should alert the car•
diologist to the possibility of an ostial stenosis, including: 
I) difficulty in cannulating the coronary ostium; 2) a pro•
found decrease in distal coronary pressure after coronary 
engagement with or without angina or the appearance of ST 
segment changes in the monitoring electrocardiogram; and 
3) failure to observe return of contrast medium into the sinus 
of Valsalva after intracoronary injection. The use of an 
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Amplatz catheter, approaching the coronary ostium from 
below, may help to prevent catheter impaction in these 
circumstances. Nonselective injection into the sinus of Val•
salva usually provides inadequate definition of the coronary 
ostium and, as reported by Salem et al. (3), the left coronary 
ostium is best visualized in the shallow left anterior oblique 
projection (15 to 25°) with approximately 20° of craniocau•
dal tilt. Once a left ostial lesion has been demonstrated, 
only a limited number of other views are advisable, in•
cluding a right anterior oblique projection. Instant video 
playback facilities are essential in this regard. 
Hemodynamics. By virtue of the extensive areas of 
myocardium placed in jeopardy, patients with coronary os•
tial stenosis, particularly of the left coronary artery, are at 
high risk of myocardial infarction and premature death. 
Whether the hemodynamic consequences of this lesion are 
different from those of left main coronary artery disease is 
entirely unknown. Certainly myocardial function was not 
significantly different from that in patients undergoing coro•
nary angiography in this center with less severe forms of 
coronary heart disease. Similarly, coronary bypass surgery 
did not carry a higher mortality, and further longitudinal 
studies will be required to determine the influence on long•
term prognosis. Once bypass surgery has been performed, 
the natural history of the ostial lesion is likewise unknown 
and no information is available from comparative studies. 
Etiology. The etiology is entirely unknown and none of 
these cases, including those reported in an autopsy study 
(15), has been subjected to histopathologic examination. 
The presence of a congenital ostial membrane of the left 
coronary artery has been reported in two young children, 
both of whom had additional coexistent cardiac abnormal•
ities (17). In rare instances, hypoplasia or atresia of the 
coronary ostium and left main coronary artery has been 
described (18,19). Among adults, however, it has been as•
sumed that atherosclerosis, particularly early atheroma, is 
the most likely cause of this lesion (20). Other investigators 
have suggested a congenital arterial hypoplasia complicated 
by progressive thickening of the aortic intima by advancing 
age (15) or an inflammatory basis (20). Histologic studies 
of nondiseased coronary ostia have suggested the presence 
of a circumferential sphincter-like muscle in the right coro•
nary orifice of many patients, and it has been proposed that 
this may offer resistance to blood flow (21). Similarly, anal•
ysis of fluid dynamics in experimental models (22) of the 
aortic root have postulated a reduction in coronary perfusion 
resulting from a variety of abnormal flow characteristics in 
the region of the coronary ostia. 
Isolated ostial stenosis occurs predominantly in women, 
usually before menopause. Whether humoral factors are 
important is unknown, but Malcolm and Salerno (16) re•
ported a case of isolated left coronary ostial stenosis in a 
65 year old man who had been taking ethinyl estradiol, 0.5 
mg/day, for 5 years. In an autopsy series Rissanen (15) 
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commented that in some cases of isolated coronary ostial 
stenosis, "the macroscopic visual examination of specimens 
and the radiography gave an impression that the ostial ste•
nosis was nonsclerotic." Histopathologic examination in 
our Case 5 demonstrated apparently typical atheroma. 
Nevertheless, the unusual distribution of stenotic lesions in 
these patients, together with the absence of a defined col•
lateral circulation and the abrupt onset of major symptoms, 
suggests the possibility of a rapid development of an ac•
quired lesion. An unusual or variant form of atheroma has 
not been excluded, and indeed one patient in the present 
study (Case 3) demonstrated additional ostial stenoses in•
volving the splanchnic and renal vascular beds, together 
with the main aortic bifurcation, without evidence of more 
widespread and diffuse irregularities. 
Clinical implications. In the present series the five pa•
tients (all women) with isolated coronary ostial stenosis 
presented with a short history of severe symptoms with a 
low incidence of coronary risk factors. In contrast, the group 
of 22 patients with associated widespread coronary athero•
sclerotic disease presented with milder forms of stable an•
gina of variable duration, but with a history exceeding 2 
years in the majority. There was a high incidence of positive 
risk factors for coronary disease, especially among the 
subgroup of women in whom a strong family history and 
lipid abnormalities were particularly common. The clinical 
and angiographic profile of patients with isolated ostial ste•
nosis suggests that this group may represent a distinct clin•
ical entity. 
I acknowledge the assistance of Barbara Steel in the preparation of this 
manuscrIpt. 
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